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(54) THIN FILM MULTILAYER CIRCUIT BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve adhesion 
between a barrier layer, being provided between an 
adhesion improving layer and a conductive metal layer, 
and the conductive metal layer in a thin film multilayer 
circuit board. 

SOLUTION: The adhesion improving layer 4 and the 
conductive metal layer 6 are provided so as to be 
connected to a thick film base layer 2 and a thick film 
buried conductor 3 both forming a supporting substrate 
1. At the same time, a gradient composition layer whose 
composition graded in either a continuous way or a 
stepHike way from a high melting point metal to a 
conductive metal constituting the conductive metal layer 
6 is inserted between the adhesion improving layer 4 and 
the conductive metal layer 6 from the adhesion 
improving layer 4 side. 
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* NOTICES * 

J>0 and INPIT are not responsible for any 

da sagos caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **++ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the thick-film base layer which constitutes a support substrate, and thick-film 
embedded — it connects with a conductor — as — an adhesion improvement layer and a 
conductor — while preparing a metal layer — said adhesion improvement layer and said 
conductor — between metal layers — said conductor from the refractory metal from said 
adhesion improvement layer side — the conductor which constitutes a metal layer — the thin 
film multilayered circuit board characterized to a metal by that a presentation is continuous or to 
insert the dip presentation layer which changes by either of the shape of a step. 
[Claim 2] the above-mentioned dip presentation layer — the above-mentioned refractory metal 
and the above — a conductor — the thin film multilayered circuit board according to claim 1 
characterized by being the presentation ratio which constitutes the matrix of metaled both sides. 

[Claim 3] the above — a conductor — Cu system to which a metal uses Cu or Cu as a principal 
component — the thin film multilayered circuit board according to claim 1 or 2 characterized by 
the above-mentioned refractory metal consisting of W, Mo. Cr, Ta. Co, Nb, Rh, Ru, Re, Ir, or Os 
while consisting of either of the conductors. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin fiim multilayered circuit board which has 
the description in the configuration of the barrier metal layer for improving the adhesion of a 
wiring layer especially established on a thick-film support substrate about a thin film multilayered 
circuit board. 
[0002] 

[Description of the Prior Art] With improvement in the speed of a computer in recent years, and 
iarge-capacity-iztng and high integration of a semiconductor device, the mounting approach is 
also changing a lot it becomes in use high density assembly, detailed wiring, multjfayering it etc., 
and multilayer wiring is formed with a small spacer. 

[0003] Although the thin film multilayered circuit board which can offer high-density wiring, and 
the so-called MCM (Multi Chip Module) substrate are put in practical use and it is applied to 
electronic equipment, such as a computer, in order to respond to such a request for high-speed 
propagation of a signal, it is necessary to use the resin of a low dielectric constant as an 
insulating material. 

[0004] For example, in this MCM substrate, since it forms by etching whose signal pattern the 
photopolymer which can form a very thin dielectric layer was used by the spin coat on the thick- 
film base layer as a dielectric, and also usually used the sputtering method and the high 
sensitivity resist, the high density pattern which does not become as compared with the usual 
printed-circuit board is realizable. 

[0005] In these thin film multilayered circuit boards, when it mounts electronic parts, a required 
I/O pin may be formed in the case [ where it prepares in a thin film side ]. and rear-face side of 
a thick film. While the advantage that beer becomes unnecessary is in a thick-film side although 
an I/O pin is arranged around a substrate in many cases in forming in a thin film side, it is a 
disadvantageous approach for performing high density assembly under the effect of wiring which 
takes about even the component-side product of an I/O pin which it has chiefly, and an I/O pin. 
[0006] Then, although it becomes very advantageous in respect of the engine performance since 
many-items child mounting is attained and a wire length can be also electrically shortened by 
forming an I/O pin in tile rear-face side of a thick film, a variety of substrates, such as CSP 
which is PGA and BGA which are the multilayer ceramic circuit board and array packaging, and 
magnitude still more nearly comparable as LSI. exist from the printed circuit board with the most 
popular thick-film substrate that has such beer. 

[0007] For example. MCM called MCM-C/D (Co-fire:sirnultaneous baking, Deposite: deposition 
process) is formed at a multilayer by dry cleaning and wet process which repeat a series of ** 
which consist of membrane formation and patterning of a conductor according a thinfilm circuit 
to Deposite (deposition process), i.e.. formation of a resin layer, processing of a beer hall, a 
spatter, vacuum evaporationo, plating, etc. on a ceramic substrate or the ceramic substrate by 
which the thick film circuit was formed in the interior. 

[0008] In this case, functional parts, such as LSI, will be connected to the pad for element 
placements formed in the surface layer of an MCM substrate by solder, especially, in the case of 



LSI, a solder bump is formed on a terminal and C4 connection (Controlled Collapsed Chip 

Connection) carried by face down on an MCM substrate is made. 

[0009] Here, conventional MCM-C/D is explained with reference to drawing^ . 

Drawing 4 (a) reference frawnsA (a) is the rough block diagram of conventional MCM-C/D. and 

MCM-C/D consists of a multilayered circuit board C section 31 formed by simultaneous baking 

and a thin film multilayered circuit board D section 32 formed of a subsequent vacuum process, 

the I/O pin 33 is formed in one field of the multilayered circuit board C section 31. and it 

performs exchange of a signal with the exterior, and supply of a power source. 

[0010] On the other hand, on the thin film multilayered circuit board D section 32. when LSI chip 

34 is mounted by the solder bump 35 who consists of Pb~Sn etc. by the flip method and mounts 

a cooling fin 36 in the rear-face side of LSI chip 34, it has composition which cools directly the 

heat generated by LSI. 

[001 1] Drawing 4 (b) reference drawing 4 (b) is the rough sectional view which expanded the 
inside of the circle of the dotted line in draw ing 4 (a), and is set in the multilayered circuit board 
C section 31 . It has the structure where simultaneous formation of the W beer 38 which 
becomes the interior of a ceramic substrate 37 from the tungsten (W) which carries out front 
flesh-side penetration was carried out at the time of ceramic baking, and it was laid under the 
ceramic substrate 37. The pad 39 for connection which consists of W-nickei plating or Cr-Cu- 
nickel-Au is formed in one field of the W beer 38 laid underground, and the I/O pin 33 which 
consists of covar is connected by solder 40. 

[0012] the connection connected to W beer 38 on the other hand in the field of another side — 
a conductor 41 is formed and the thin film multilayered circuit board D section 32 to which the 
laminating of the poiyimide layer 44 and the Cu wiring layer 42 was carried out one by one 
according to the deposition process is formed on it In addition, Cu beer 43 connects between 
the Cu wiring layers 42 from which a horizon differs, and in drawing, the connection structure of 
central Cu beer 43 is illustrated, where the connection condition in a location which is actually 
different in projection is centralized on a center section for convenience. 
[0013] And the pad 45 for element placements is formed of the plating process etc. so that it 
may connect with the topmost Cu beer 43, and it will be in the condition that LSI chip 34 was 
mounted, by carrying out melting of the solder bump 35 who prepared in LSI chip 34 to this pad 
45, and connecting with it 

[001 4] In such a thin film multilayered circuit board, in order to form a thin film multilayer- 
interconnection layer, when the thick-film substrate which has beer is used, it becomes very 
important to have surface surface smoothness, smooth nature, and dependability high to the 
interface of a thick fiim and a thin film, and, also actually, in many cases, such a point poses a 
problem. 

[0015] for example, the front face of a thick-film substrate — connection — since thickness 
serves as a thick film conductor which is about several 10-100 micrometers when a conductive 
paste is applied and formed, in order to form a conductor by simultaneous baking (Co-fire), if the 
laminating of the thin film wiring layer is carried out on this, a level difference will become targe 
too much, and since irregularity arises in a thin film multilayer interconnection, formation of a 
detailed pattern becomes difficult 

[0016] connection by such baking — since the method of performing direct nickel plating and Cu 
plating to W beer 38 is also learned in order to solve the problem of the formation approach of a 
conductor, drawing 5 (a) reference is carried out and it explains. 

an enlarged drawing [ dr awing 5 / drawing (a) reference / (a) / near the W beer 38 ] — it is — 
the exposure front-face top of W beer 38 — electrolysis plating — using — the direct nickel 
deposit 46 and the Cu deposit 47 — preparing — this — the calcinating method — connection - 
- the thickness of a conductor 41 can be formed thinly. 

[001 7] However, like the multilayered circuit board C section 31, with the substrate of 
simultaneous baking (Co-fire), there is a problem of it becoming impossible to form a subsequent 
thin film multilayer interconnection at a photo etching process based on a design value as the 
location of W beer shifts from a design value and a circuit pattern makes it detailed according to 
a difference with delicate contraction, since the contraction at the time of baking is un-isotropic. 
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[0018] then — a thick-film substrate — thin film connection — it is necessary to perform 
contact to a thick film conductor with the location correction pattern by the conductor. In this 
case, although the adhesion of a thin film must be secured a thick-film side, since a low 
resistance metal required for thin film multilayer interconnections, such as Cu. necessarily sticks 
neither with a thick-film base layer nor a thick film conductor, the adhesion improvement layer 
for improving adhesion with thin film wiring a thick-film side is needed. 
[001 9] For this reason, it is necessary to make it the metal multilayer having the thin film 
conductive layer which bears the adhesion by the side of a thick film, and a thin film conductive 
layer required for a thin film multilayer interconnection, and it is necessary to make it the 
lamination which controlled a mutual reaction and diffusion, securing the adhesion further 
between these multilayers. 

[0020] however — anyway — connection — since the irregularity resulting from a thick film 
conductor becomes a problem when a thick film conductor is used as a conductor 41 — 
connection — a conductor — the connection formed in the direct ceramic substrate 37 although 
forming the very thing with a thin film is performed and it is based also on the configuration of a 
circuit — Cu of low resistance is used as a conductor 41. 

[0021] Although it usually matches with the coefficient of thermal expansion of the silicon which 
constitutes LSI chip 34 as this ceramic substrate 37 and the good AIN ceramic substrate of heat 
dissipation nature is used Although it is necessary to prepare good Ti layer of the adhesion over 
a nitride as an adhesion improvement layer since Cu is lacking in adhesion with an AIN ceramic 
substrate When Ti layer is prepared, by the heat treatment process at the time of the 
subsequent insulating stratification, a diffusion layer and a compound layer are generated, 
further, depending on a heat treatment ambient atmosphere, even Ti oxide forms into a diffusion 
layer, and Ti and Cu become what has low dependability thermally. 

[0022] Therefore, in order to prevent the counter diffusion of Ti and Cu. the metal which needs 
to prepare a diffusion prevention layer in the interface of Ti layer and Cu layer, and is excellent 
in the adhesion of Ti and Cu as such a diffusion prevention layer, and does not form Ti and Cu, 
and a compound serves as an ideal. 

[0023] the thin film connection using such a refractory metal as a barrier layer since refractory 
metals, such as W and Mo. were mentioned as such a diffusion prevention layer — a conductor 
is explained with reference to drawing 5 (b). 

Drawing 5 (b) reference d rawing 5 (b) is an enlarged drawing [ / near the W beer 38 ]. A 
conductor 41 is formed, carrying out patterning, after carrying out sequential membrane 
formation of the Ti layer 48. W barrier layer 49, and the Cu layer 50 by the sputtering method — 
connection — by this lamination connection — formation of the thin film multilayered circuit 
board D section 32 which the lowering of the dependability by counter diffusion since thermal 
stability both increases to which thin fiim-izatton of a conductor 41 is attained is improved, and 
has a detailed pattern is attained. 
[0024] 

[Problem(s) to be Solved by the Invention] However, in order that W or Mo used as a barrier 
layer may not react with Cu. they are difficult to aim at adhesion with the Cu layer 50 and W 
barrier layer 49, and a problem is in dependability. <BR> [0025] therefore, this invention — an 
adhesion improvement layer and a conductor — the barrier layer prepared between metal layers 
and a conductor — it aims at improving adhesion with a metal layer. 
[0026] 

[Means for Solving the Problem] Here, with reference to drawing 1 , The means for solving a 
technical problem in this invention is explained, in addition, the thick-film embedded d r a w in g 1 
indicates the theoretic configuration of this invention to be — it is a rough sectional view near 
the conductor. 

the thick-film base layer 2 from which drawing 1 reference (1) this invention constitutes the 
support substrate 1 in a thin film multilayered circuit board, and thick-film embedded — it 
connects with a conductor 3 — as — the adhesion improvement layer 4 and a conductor, while 
forming the metal layer 6 the adhesion improvement layer 4 and a conductor — between the 



metal layers 6 — the conductor from the refractory metal from the adhesion improvement layer 

4 side — the conductor which constitutes the metal layer 6 — it is characterized by that a 
presentation is continuous or inserting the dip presentation layer 5 which changes by either of 
the shape of a step to a metal. 

[0027] thus, the conductor from the refractory metal from the adhesion improvement layer 4 
side — the conductor which constitutes the metal layer 6 — inserting the dip presentation layer 

5 from which a presentation changes to a metal — a conductor — while adhesion with a metal is 
substantially improvable — the adhesion improvement layer 4 and a conductor — the thin film 
connection which could prevent the counter diffusion between the metal layers 6, and was 
excellent in thermal stability with it — a conductor can be formed. In addition, you may make it a 
presentation change continuously, may make it change in the shape of a step, and it can form 
the dtp presentation layer 5 in this case using plural sputtering systems. 

[0028] (2) moreover, this invention — the above (1) — setting — - the dip presentation layer 5 — 
a refractory metal and a conductor — it is characterized by being the presentation ratio which 
constitutes the matrix of metaled both sides. 

[0029] thus, the presentation ratio of the dip presentation layer 5 — a refractory metal and a 
conductor — it is required to be the presentation ratio which constitutes the matrix of metaled 
both sides, i.e., the presentation ratio which does not constitute an interface. 
[0030] (3) moreover, this invention — the above (1) or (2) — setting — a conductor — Cu 
system to which a metal uses Cu or Cu as a principal component — while consisting of either of 
the conductors, a refractory metal is characterized by consisting of W, Mo, Cr, Ta, Co, Nb, Rh, 
Ru, Re. Ir. or Os. 

[0031] thus, a conductor — as a metal — low — Cu system which uses Cu or Cu as a principal 
component — either of the conductors is suitable and either of W. Mo. Cr. Ta, Co, Nb. Rh, Ru, 
Re, Ir(s). and Os(es) which do not constitute Cu and an alloy suitable as a refractory metal. 
[ **** ] In addition, as an adhesion improvement layer 4, since the thick-film base layer 2 
generally consists of nitride ceramics, its good Ti of adhesion to a nitride is desirable. 
[0032] 

[Embodiment of the Invention] Here, although the thin film multilayered circuit board of the 
gestalt of operation of the 1st of this invention is explained with reference to drawing 2 . drawing 
2 is a rough sectional view near the W beer of the multilayered circuit board C section which 
constitutes a thin film multilayered circuit board, and in order to make it easy to understand, it is 
emphasizing and illustrating the scale of the direction of thickness in drawing, 
drawing 2 3 ** — first — the front face of the multilayered film circuit board C section 11 — Ti 
target — After performing Ar etching using the plural simultaneous sputtering system which set 
W target and Cu target. Thickness carries out 100nm Ti adhesion improvement layer 14, and 
thickness carries out the sequential deposition of W layer 1 5 [ 1 0Onm ] so that it may connect 
with the W beer 13 embedded at tine AIN ceramic substrate 12 and the AIN ceramic substrate 12 
which constitute the multilayered film circuit board C section 11. 

[0033] Then, the dip presentation layer 16 is formed by carrying out simultaneous discharge of W 
target and the Cu target In this case, by making it synchronize with carrying out sequential 
change of the charge power to W target with 4kW, 2kW. and 1kW. and carrying out sequential 
change of the charge power to Cu target with 1kW, 2kW, and 4kW Thickness by the 100nm 
atomic ratio the W rich W-Cu compound layer 1 7 of W:Cu**70:30 and thickness for example, a 
100nm atomic ratio — the W-Cu compound layer 18 of W:Cu**50:50, and thickness — for 
example, a 100nm atomic ratio — the Cu rich W-Cu compound layer 19 of W:Cu**30:7O — the 
dip presentation layer 16 of a three-tiered structure is formed about 

[0034] then, the thing done to a predetermined configuration for patterning after thickness 
makes the 500nm Cu layer 20 deposit by making Cu target discharge independently — thin film 
connection — a conductor is formed. 

[0035] In this case, in order to check the thermal stability over the heat treatment process at 
the time of forming a next thin film multilayer interconnection 500-degree C annealing and N2 in 
a vacuum After performing two kinds of annealing treatment of 500-degree C annealing in a gas 
ambient atmosphere, when the cross section of a substrate is observed, although grain growth 
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was looked at by recrystallization. in any case, the crystal grain of Cu thin film A change 
remarkable in W organization which is a refractory metal was not seen, but thermal stability was 
checked. 

[0036] The basic configuration of a thin film multilayered circuit board is completed by carrying 
out the laminating of the wiring layer which consists of the insulator layer, Cr adhesion 
improvement layer, and Cu layer which consist of poiyimide as usual by turns, and forming the 
thin film multilayered circuit board D section henceforth. 

[0037] In the gestalt of operation of the 1st of this invention thus, between Ti adhesion 
improvement layer 14 and the Cu layer 20 Since the presentation has formed the dip 
presentation layer 16 which changes from W to Cu in the shape of a step in case the barrier 
layer using W for improving thermal stability is formed, the adhesion of a barrier layer and the Cu 
layer 20 can be improved, and dependability can be improved by it In addition, W layers may be 
considered as a dip presentation layer including 15. 

[0038] That is, since W forms a matrix, i.e., a network, in the W rich W-Cu compound layer 17. 
and the both sides of W and Cu constitute a matrix according to an individual in the W-Cu 
compound layer 18 and Cu constitutes a matrix in the Cu rich W-Cu compound layer 19, the 
clear interface between each class will not be formed, but adhesion will increase. 
[0039] Next, although the thin film multilayered circuit board of the gestalt of operation of the 
2nd of this invention is explained with reference to drawi ng 3 . drawjnj_.3_ is a rough sectional 
view near the W beer of the multilayered circuit board C section which constitutes a thin film 
multilayered circuit board, and in order to make it easy to understand also in this case, it is 
emphasizing and illustrating the scale of the direction of thickness in drawing. 
drawing 3 3 ** — first — the front face of the multilayered film circuit board C section 11 — Ti 
target — After performing Ar etching using DC sputtering system which set Mo target and Cu 
target. Thickness carries out 100nm Ti adhesion improvement layer 14, and thickness carries out 
the sequential deposition of the lOOnm Mo layer 21 so that it may connect with the W beer 13 
embedded at the AIN ceramic substrate 12 and the AIN ceramic substrate 12 which constitute 
the multilayered film circuit board C section 11. 

[0040] Then, the dip presentation layer 22 is formed by making Mo target and Cu target 
discharge by turns. In this case, by making it change in step so that the making time of the 
power to Mo target and the making time of the power to Cu target may be conflicted For 
example, the 90nm Mo layer 231 / 10nm Cu layer 241. the 30nm Mo layer 232 / 10nm Cu layer 
242, The 20nm Mo layer 233 / 10nm Cu layer 243, the 20nm Mo layer 234 / 1 0nm Cu layer 244, 
The 10nm Mo layer 235 / 10nm Cu layer 245, the 10nm Mo layer 236 / 10nm Cu layer 246. The 
10nm Mo layer 237 / 10nm Cu layer 247, the 10nm Mo layer 238 / 10nm Cu layer 248. the 10nm 
Mo layer 239 / 10nm Cu layer 249, and the Cu layer 2412 of 2312/30nm of Mo layers of 241 1 or 
10nm of Cu layers of 231 1 /20nm of Mo layers of 241 0 or 10nm of Cu layers of 231 0/20nm of 
10nm of Mo layers — and 26 layers of the Cu layer 2412 of 2312/90nm of 10nm of Mo layers 
are formed. 

[0041] Thus, in the Mo layer 21 side, the dip presentation layer 22 which consists of a compound 
layer of Mo and Cu which were constituted from a membrane formation process at 26 layers 
serves as Mo Rich's presentation, and. on the other hand, is the dip presentation layer 22 of the 
shape of a step of a presentation of Cu Rich at the Cu layer 20 side. 

[0042] then, the thing done to a predetermined configuration for patterning after thickness 
makes the SOOnm Cu layer 20 deposit by making Cu target discharge independently — thin film 
connection — a conductor is formed. 

[0043] In order to check the thermal stability over the heat treatment process at the time of 
forming a next thin film multilayer interconnection also in this case 500-degree C annealing and 
N2 in a vacuum After performing two kinds of annealing treatment of 500-degree C annealing in 
a gas ambient atmosphere, when the cross section of a substrate is observed, although grain 
growth was looked at by recrystaliization, in any case, the crystal grain of Cu thin film A change 
remarkable in Mo organization which is a refractory metal was not seen, but thermal stability was 
checked. 

[0044] The basic configuration of a thin film multilayered circuit board is completed by carrying 
http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi_ejje 2007/03/02 



out the laminating of the wiring layer which consists of the insulator layer. Cr adhesion 
improvement layer, and Cu layer which consist of poiyimide like the gestalt of the 1st operation 
of the above by turns, and forming the thin film multilayered circuit board D section henceforth. 
[0045] In the gestalt of operation of the 2nd of this invention thus, between Ti adhesion 
improvement layer 14 and the Cu layer 20 Since the presentation has formed the dip 
presentation layer 21 which changes from Mo to Cu in the shape of a step in case the barrier 
layer using Mo for improving thermal stability is formed, the adhesion of a barrier layer and the 
Cu layer 20 can be improved, and dependability can be improved by it In addition, you may think 
as a dip presentation layer including the Mo layer 21. 

[0046] That is. since Mo forms a matrix in an Mo rich Mo-Cu compound layer side, and the both 
sides of Mo and Cu constitute a matrix according to an individual in a Mo-Cu equal compound 
layer and Cu constitutes a matrix in a Cu rich Mo-Cu compound layer side, the clear interface 
between each class will not be formed, but adhesion will increase. 

[0047] As mentioned above, although the gestalt of each operation of this invention has been 
explained, this invention is not restricted to the configuration and conditions which were 
indicated in the gestalt of each operation, and various kinds of modification is possible for it For 
example, although W or Mo is used as a refractory metal which forms the barrier layer containing 
a dtp presentation layer in the gestalt of each operation of this invention Like W and Mo instead 
of what is restricted to W or Mo. adhesion with Ti is good and may use Cr, Ta, Co, Nb, Rh, Ru, 
Re, !r, or Os that is Ti and Cu. and the refractory metal that does not react. 
[0048] moreover, the conductor which constitutes the subject of a wiring layer in the gestalt of 
each above-mentioned operation — although Cu is used as a metal layer, it is not restricted to 
pure Cu and Cu system conductor which uses Cu as a principal component may be used. 
[0049] Moreover, although the dip presentation layer which uses W as a configuration element is 
formed in the gestalt of the 1st operation of the above as a layer from which a presentation 
changes in the shape of a step using the simultaneous sputtering method Are good also as a dip 
presentation layer from which a presentation changes continuously by changing the charge 
power to each target continuously. Further A dip presentation layer may be formed according to 
superlattice-structure like the gestalt of the 2nd operation of the above using the DC sputtering 
method. 

[0050] Moreover, although the dip presentation layer which uses Mo as a configuration element 
is formed in the gestalt of the 2nd operation of the above as a layer from which a presentation 
changes with superlattice-structures in the shape of a step using the DC sputtering method Like 
the gestalt of the 2nd operation of the above, you may form as a layer from which a presentation 
changes in the shape of a step using the simultaneous sputtering method, and it is good also as 
a dip presentation layer from which a presentation changes continuously by changing the charge 
power to each target continuously further. 
[0051] 

[Effect of the Invention] the thin film connection which is connected to W beer of the 
multilayered circuit board C section according to this invention, since the barrier layer which 
prevents counter diffusion is prepared as a dip presentation layer in case a conductor is formed 
a conductor — the thin film connection which has improved the adhesion of a metal layer and a 
barrier layer substantially, and was excellent in thermal stability with it, and was excellent in 
adhesion, since a conductor can be constituted The place which can realize the thin film 
multilayered circuit board which does not deteriorate by repeat heat treatment and elevated- 
temperature maintenance, but has the reliable thin film multilayered circuit board D section, as a 
result contributes to high-density-assembly-ization of electronic parts is large. 
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DESCRIPTION OF DRAWINGS [Translation done.] 

[Brief Description of the Drawings] 

L6.?*v«J'JK.[J & ' s the explanatory view of the theoretic configuration of this invention. 

[0: vwing 2] thin film connection of the gestalt of operation of the 1st of this invention — it is 

the explanatory view of a conductor. 

[Drawing 31 thin film connection of the gestalt of operation of the 2nd of this invention — it is 
the explanatory view of a conductor. 

[Drawin g 4] It is the rough block diagram of conventional MCM-C/D. 

[Drawing 51 the connection in the conventional thin film multilayered circuit board — the 

explanatory view of a conductor 

[Description of Notations] 

1 Support Substrate 

2 Thick-Rim Base Layer 

3 Thick-Film Embedded — Conductor 

4 Adhesion Improvement Layer 

5 Dip Presentation Layer 

6 Conductor — Metal Layer 

11 The Multilayered Circuit Board C Section 

12 AIN Ceramic Substrate 

13 W Beer 

14 Ti Adhesion Improvement Layer 

15 W Layers 

16 Dip Presentation Layer 

17 W Rich W~Cu Compound Layer 

18 W-Cu Compound Layer 

19 Cu Rich W-Cu Compound Layer 

20 Cu Layer 

21 Mo Layer 

22 Dip Presentation Layer 
231 -2313:Mo Layer 

241 -2413:Cu Layer 

31 The Multilayered Circuit Board C Section 

32 The Thin Film Multilayered Circuit Board D Section 

33 I/O Pin 

34 LSI Chip 

35 Solder Bump 

36 Cooling Fin 

37 Ceramic Substrate 

38 W Beer 

39 Pad for Connection 

40 Solder 

41 Connection — Conductor 
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Abstract of JP2001320172 
PROBLEM TO BE SOLVED: To improve 
adhesion between a barrier layer, being 
provided between an adhesion improving layer 
and a conductive metal layer, and the 
conductive metal layer in a thin film multilayer 
circuit board. SOLUTION: The adhesion 
improving layer 4 and the conductive metal 
layer 6 are provided so as to be connected to 
a thick film base layer 2 and a thick film buried 
conductor 3 both forming a supporting 
substrate 1. At the same time, a gradient 
composition layer whose composition graded 
in either a continuous way or a step-like way 
from a high melting point metal to a conductive 
metal constituting the conductive metal layer 6 
is inserted between the adhesion improving 
layer 4 and the conductive metal layer 6 from 
the adhesion improving layer 4 side. 
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